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The question of specificity or non-specificity of
the histologic pattern of the clinical lesions of
necrobiosis lipoidica, granuloma annulare and
rheumatoid nodules has received considerable
attention in the literature. The dominant opinions
and argument have recently been most com-
petently documented by Hare (1). One may
summarize the situation by noting that the his-
tologic pattern exhibited by necrobiosis lipoidica,
granuloma annulare and rheumatoid nodule is
distinguished by focal areas of connective tis-
sue degeneration surrounded or accompanied
by vascular proliferation and an inflammatory
reaction, consisting basically of lymphocytes
and histiocytes. Epithelioid cells and giant cells
enter the pattern to a variable degree. Hav-
ing established a common pattern, the problem
lies in setting boundaries in the variation of this
pattern which will serve to distinguish histo-
logically necrobiosis lipoidica from granuloma
annulare, and these two dermatoses from rheuma-
toid nodule. Some success in diagnosis has been
achieved by assigning relative values to such
factors as the severity of tissue degeneration, the
depth of the area of greatest involvement, the
number of giant cells present and the pattern of
the histiocytic response. But these factors repre-
sent trends of response and like most generaliza-
tions, although applicable in many instances,
fail in specific cases to solve the problem of diag-
nosis.
The presence of lipid deposits in the lesions
of necrobiosis lipoidica has been assigned a high
degree of importance in identifying this process
(2). Although of relative value, it is not specific
since lipids have been found in lesions of granu-
loma annulare (3, 4) and rheumatoid nodule
(5, 6) and have not been found in early lesions
of necrobiosis lipoidica (3, 6, 7, 8).
In 1942, Prunty and Montgomery (9) reported
the presence of mucin in degenerated areas of
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granuloma annulare and its absence in necro-
biosis lipoidica suggesting the diagnostic value
of the presence or absence of this substance.
In 1949, Laymon and Fisher (2) reported that
they failed to find mucin in four cases of granu-
loma annulare examined with thionine and muci-
carmine.
Glycogen deposits have been observed in
rheumatoid nodule, granuloma annulare and
necrobiosis lipoidica (1). Again, this observation
possibly has some relative value since rheumatoid
nodule was reported to contain only slight
amounts of glycogen, while more glycogen was
observed in granuloma annulare and considerable
amounts in necrobiosis lipoidica.
Urbach (10) in his original description of
necrobiosis lipoidica recognized the association
of vascular damage with this disease. Severe
obliterative and occlusive changes in the vessel
walls have since been observed by most other
investigators (1, 3, 11, 12). Such changes are not
often associated with granuloma annulare,
although they have been described in a deep
form of granuloma annulare (13, 14). Goodman
and Ketron (15) in their discussion of the deep
form of granuloma annulare stated their convic-
tion that such cases represented a juxta-articular
node or rheumatoid nodule.
Deposits of hemosiderin were reported as of
frequent occurrence in necrobiosis lipoidica. No
evidence of hemorrhage has been noted in granu-
loma annulare (3).
The presence of a periodic acid-Schiff (PAS)
positive material in the damaged vessels of
diabetics has been reported (16). The increase
in vascular lesions in diabetics has been corre-
lated with a rise in total protein-bound hexose
and of a-2 glycoprotein (17). Engle and Ham-
mock (18) reported the presence of a diastnse
resistant PAS positive material in the vessel
walls and occluding the vessel lumens in 8 cases
of necrobiosis lipoidica (3 diabetic). Both super-
ficial and large deep vessels were involved. Four
of the eight patients showed an elevation of total
protein bound hexose and six an elevation of the
a-2 glycoprotein. Engle and Hammock postulate
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TABLE I
Necro- Granu-
biosis loma
Lipoidica Annulare
Rheuma-
toid
Nodule
Lipids +++ +or— ++
Mucin + or — +++ + or —
Glycogen +++ + +
Iron + ?
Occlusive vascular
damage +++ + ++
Vascular involvement
with PAS positive
material +++ ?
that as a result of the elevation of the protein
bound carbohydrate fraction of the serum, there
occurs a constriction of the arterioles, a dilata-
tion of the venules, slowing of the blood flow
with sludging of the formed elements, and exuda-
tion of plasma. This may lead to edema and
deposition of a PAS positive hyaline material,
with resultant vascular occlusion and nccro-
biosis.
Table I summarizes the generally accepted
status of some of the substances which have
been proposed as being of differential value in
separating lesions of necrobiosis lipoidica, granu-
loma annulare and rheumatoid nodule.
lEt is obvious from the foregoing statements
that this table would not be acceptable to all
investigators and that the information is not
complete. With the advent of the combined
Alcian blue periodic acid-Schiff stain, a tool was
furnished where, in a single stained section,
one could survey the distribution of glycogen
and substances with the 1, 2-glycol linkage, the
distribution of acid mucopolysaccharides and
also evaluate vascular changes, particularly those
involving PAS positive material. The purpose of
this study is to report on such a survey of patients
with necrobiosis lipoidica, granuloma annulare
and rheumatoid nodule, with specimens from
the legs of patients with various dermatoses
serving as a comparison and control. Some
attempt was also made to correlate the distribu-
tion of PAS positive material in the foci of de-
generation with the intensity of lipid deposits.
Although deserving comment, insufficient fresh
tissue was available to make findings along these
lines significant.
MATERIALS AND METHODS
Specimens of involved skin were studied from 25
patients with granuloma annulare, 25 patients
with necrobiosis lipoidica, 9 patients with rheu-
matoid nodules and 30 patients with a variety of
dermatoses involving the leg. In the patients with
granuloma annulare, the ages ranged from 2 to
69 years with a median age of 28 years. Eight of
the 25 specimens were from the leg. The age range
of patients with necrobiosis lipoidica extended
from 14 to 64 years with a median age of 36 years.
Nine patients were known to have diabetes at the
time of biopsy. Lesions were all from the leg. Six
patients, ranging from 35 to 61 years of age, had
lesions of rheumatoid nodule on the olecranon
area. Three children under the age of 10 had rheu-
matoid nodules associated with rheumatic fever
and their lesions were on the foot, digit and ankle.
The leg lesions were selected largely on the basis
of the depth of the specimen so as to insure the in-
clusion of the larger blood vessels. They included
superficial inflammatory processes, small tumors,
and vascular diseases. The age range was from 3 to
76 years with the median of 38 years.
Where fresh material was available, frozen sec-
tions were stained with Sudan IV and Sudan Black
B in propylene glyeol. Paraffin embedded sections
were stained with hematoxylin and eosin, with
Alcian blue (19, 20), with PAS reagent alone (21,
22), and with the combined Alcian blue periodic
acid-Scuff stain of Mowry, as described by Cawley
and McManus (23). Lesions of necrobiosis lip-
oidica and leg lesions in individuals past the age
of 55 years were stained with the Prussian blue re-
action for iron pigment.
OBSERVATIONS
Distribution of Mucin,
Granuloma annulare: In 13 of the 25 specimens,
mucin, as demonstrated by bright blue staining
of the tissue with Alcian blue, was present in
considerable quantity. It occurs both as fairly
well organized large masses in foci of tissue
degeneration and as single isolated fibrillary
strands between the collagen bundles. In 6 addi-
tional specimens, occasional strands and small
foci of mucin could be found.
Rheumatoid nodule: All specimens showed
mucin in minute quantities, usually in the pen-
vascular areas, but it was also found Scattered in
small foci and in occasional strands. One specimen
from a 61 year old man showed central areas of
PAS positive material surrounded by a periph-
eral and fairly wide zone of mucin. This speci-
men also contained areas in which cholesterol
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clefts were prominent. The lesions from the three
patients under 10 years of age contained con-
siderable mucin.
Necrobiosis lipoidica: Mucin was not found in
17 of our 25 cases. Slight amounts were found in
7 cases. One patient proved exceptional. This
was a 53 year old white woman who had a history
of diabetes of 25 years' duration. A biopsy speci-
men was removed from the leg of a papular
lesion of about six weeks' duration. The patient
was followed over a 4 year period during which
these papular lesions developed into typical
plaques of necrobiosis lipoidica. The specimen
showed tremendous amounts of mucin.
Distribution of PAS Positive Material
Granuloma annulare: Five specimens showed
PAS positive material (diastase resistant) in the
foci of degenerated tissue. One specimen showed a
deposit of this material in one area and the more
typical mucinous material in a second area. In
addition, glycogen granules (PAS positive, dia-
stase digestible) were found in foci of degeneration
in 4 other lesions.
Rheumatoid nodule: Large areas of largely
diastase resistant PAS positive material was the
common pattern in these lesions. A few glycogen
granules were found in one small area in one
specimen.
Necrobiosis lipoidica: The foci of degenerated
tissue contained PAS positive material which
was resistant to diastase.
Distribution of Hemosiderin
It was exceptional to find hemosiderin pigment
in necrobiosis lipoidica, granuloma annulare,
rheumatoid nodule or in specimens from the leg
with unrelated dermatoses. When present it con-
sisted of a few granules in one or two of the pen-
vascular areas. The lesion of one 69 year old man
with necrobiosis lipoidica showed a fairly heavy
distribution of hemosiderin about the vessels in
the lower third of the corium. Of 12 other lesions
of necrobiosis lipoidica examined in the older age
group, all were negative for hemosiderin except
one which showed only a very few granules in
two areas. Of six specimens removed from the
legs of patients with unrelated dermatoses in the
55 to 75 year age group, only that of a 75 year old
woman with intraepidermal cancer showed
hemosidenin. This was present in minute quantity
about the vessels at the dermal-subcutaneous
junction. A lesion of granuloma annulare on the
dorsum of the hand of a 64 year old man showed
a few granules of hemosiderin about the vessels
of the mid portion of the dermis. The remainder
of 10 lesions of granuloma annulare examined for
hemosiderin were negative.
Vascular Changes
Granuloma annulare: Vascular proliferation is
evident, but it is usually overshadowed by the
cellular reaction. Some intimal swelling is often
present, but no occlusive changes were observed
in any of the specimens examined. For the most
part, the vessels are only faintly outlined with
PAS positive material. However, an occasional
vessel will show a thick hyalin-like wall heavily
stained with PAS positive material. These
heavily outlined vessels were conspicuous in
3 specimens.
Rheumatoid nodule: Vascular damage as indi-
cated by imitimal proliferation and occlusion is
commonly present in and adjacent to areas of
degeneration. Considerable quantities of periodic
acid-Schiff positive material was noted involving
the vascular walls and occluding the vessel
lumens. This was a most conspicuous feature,
and involvement of large and small vessels in
superficial and deep locations was noted.
Necrobiosis lipoidica: These lesions show a
definite and often conspicuous increase in the
vascular elements. Vascular changes include
intimal swelling and varying amounts of occlu-
sion with occasional obliteration of the vessel
lumen. These changes are not seen in all lesions
and the vessels often show very little alteration
with routine hematoxylin and eosin stained
preparations. Certainly, vascular involvement
was considerably less conspicuous in necrobiosis
lipoidica than in rheumatoid nodule, but in the
average, more prominent than in granuloma
anmiulare. Occluded vessels and small and large
vessels heavily outlined with PAS positive mate-
rial are easily seen. Again, not all vessels show
this involvement (Fig. 1).
Leg lesions: It was apparent that vessels
heavily outlined in PAS positive material are
not unusual in this location. They were found in
all age groups and capillaries as well as small
arteries were involved. No involvement of the
capillary bed was noted in a lichen planus lesion
of two months' duration in a 40 year old man,
although deeper vessels showed a mural involve-
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FIG. 1. Necrobiosis lipoidica. Showing the heavy outlining and occlusion of vessels with PAS positive
diastase resistant material. (X 120). (©Mr. Edward Glifort.)
FIG. 2. Neurodermatitis. Showing PAS positive material outlining and thickening the capillary walls.
(X 170). (© Mr. Edward Glifort.)
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FIG.3. Polyarteritis nodosa. Showing deposition of PAS positive material iii the large vessels and outlin-
ing the small capillaries. (X 140). (© Mr. Edward Glifort.)
ment with PAS positive material. A lesion of
neurodermatitis in a 45 year old man showed
some papillary capillaries with thickened, darkly
stained walls while other capillaries were only
faintly outlined (Fig. 2). Involvement of small
and large vessels in a 36 year old man with poly-
arteritis was conspicuous and the inflamed
vessels often showed occlusion with PAS posi-
tive material (Fig. 3). Vascular thickening with
PAS positive material was noted in a 3 year old
child with an erythema multiforme type of
eruption.
Although not found in every instance and some-
times only involving a few vessels, possibly only a
segment of a vessel, the presence of PAS positive
material prominently outlining the vessel walls
is not an unusual finding in the vessels of the skin
of the leg. Deposits of this material in the vessel
lumen accompanies vessel damage and vascular
occlusion was observed in polyarteritis, nodular
vasculitis, erythema induratum, and in one case
of neurodermatitis with stasis in a 76 year old
white man.
Distribution of Lipids
Granuloma annulare: Lipid droplets were seen
in three of five specimens examined and there
was slight diffuse staining of the degenerated
areas in four of the five specimens. A specimen
which showed no significant staining with the
Sudanophilic dyes was from a lesion of less than
six weeks' duration in a 2 year old girl. The other
lesions were either from the 15—25 year age group
or in one instance from a five year old boy,
whose lesion was of about one year's duration.
Necrobiosis lipoidica: Fresh tissue was obtained
in only one instance and this showed considerable
quantities of Sudanophilic material in the necro-
biotic areas.
DISCUSSION
From our data, it would appear that there is
little possibility of establishing clear and sharp
histologic boundaries distinguishing granuloma
annulare, rheumatoid nodule and necrobiosis
lipoidica. There is much to recommend the prob-
ability that the reaction presented in these three
dermatoses, although non-specific, is similar in
its histogenesis.
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The significance of PAS positive material
(diastase digestible or resistant), of lipids and of
mucin is controversial. It is tempting to specu-
late that the type and amount of such material
in a lesion will vary in accord with the specific
disease process, or with some stage in either of
the three diseases, or, finally might vary accord-
ing to the patients' response to one or all of these
disease processes. No such relationship can be
clearly established. Diastase resistant PAS posi-
tive material is found in degenerated areas in all
three dermatoses. This material is entirely simi-
lar in appearance and staining characteristics to
degenerated tissue in other processes, e.g., tissue
damaged by trauma or adjacent to areas of ulcera-
tion. The presence of such PAS positive material
clearly represents a stage in tissue degeneration
which may be associated with granuloma annu-
larc, rheumatoid nodule or necrobiosis lipoidica.
It is less likely to be observed in granuloma
annularc than in the other two dermatoses. Small
granules of glycogen (diastase digestible mate-
rial) were found in lesions of granuloma annu-
larc, rheumatoid nodule and nccrobiosis lipoi-
dica. While this material was more frequently
associated with necrobiosis lipoidica than with
the other two dermatoses, the large quantities
described in nccrobiosis lipoidica by Hare (1),
were not observed. The glycogcn appeared to be
associated with areas in which there was con-
siderable degeneration of tissue, but beyond this,
its significance is not apparent.
Mucin may be present in all three dermatoses.
In most instances significant quantities arc found
only in granuloma annularc. However, based on
the observation of the one specimen of a lesion
of necrobiosis lipoidica of about 6 weeks' dura-
tion in which large quantities of mucin were
present, it would seem possible that the presence
of mucin is also characteristic of early lesions of
nccrobiosis lipoidica. Thus, the presence of mucin
may possibly indicate an early and possibly
reversible stage in tissue degeneration, followed
in some instances by more complete degeneration
as indicated by PAS positive staining. The find-
ing in separate areas of one lesion of granuloma
annulare, of both mucin and PAS positive mate-
rial would support this progression of dcgenera-
tion. The broad zone of mucin observed around
the central mass of PAS positive material in one
lesion of rheumatoid nodule of several years'
duration might be interpreted as either a gradual
and peripheral extension of degeneration or
possibly as reactivation of the process. The his-
tory accompanying this specimen was inade-
quate and provided no support for either possi-
bility.
Lipid deposits were observed in 3 out of 5
cases of granuloma annularc, but these deposits
were relatively insignificant when compared to
the staining observed in one case of necrobiosis.
It had been thought that glycolipids might con-
tribute to the PAS positive, diastase resistant
material present in many of the lesions studied
and that some correlation might be established
between the amount of lipid deposited and the
prominence of the PAS positive material. Insuffi-
cient fresh tissue was available to establish or
disprove such a relationship.
The presence of hemosiderin has no apparent
significance beyond indicating cxtravasation of
crythrocytcs from damaged vessels. While found
in considerable quantity in one lesion of nccro-
biosis lipoidica, it was present in only minute
quantities or absent in other lesions. Significant
amounts were observed in one lesion of granu-
loma annularc. No positive correlation was
observed between the presence of hcmosidcrin
and vascular pathology in nccrobiosis lipoidica
and rheumatoid nodule or with the effect of age
on vessels, which might be expected in the leg
lesions of the 6 patients in the 55—75 year age
group.
Engle and Hammock (18) described the in-
volvement of vessels in nccrobiosis lipoidica by
PAS positive diastase resistant material. They
suggest that this material is a complex carbo-
hydrate precipitated as a result of elevation of
the protein bound hcxosc or a-2 glycoprotcin in
the serum of patients with nccrobiosis lipoidica.
While in no way impairing the validity of these
observations, the morphologic appearance of the
vessels of necrobiosis lipoidica with reference to
the distribution of PAS positive diastase resistant
material in their walls and lumens is duplicated
in other dermatoses and in the apparently un-
diseased skin of the leg. However, there is cer-
tainly a striking prominence of these vessels in
nccrobiosis lipoidica and it was possible in almost
all instances to separate nccrobiosis lipoidica
from granuloma annularc when unlabelled PAS
stained specimens of both dcrmatoscs were pre-
sented for examination. The value of this finding,
as with the deposition of lipids and of mucin, is
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impaired by the occasional instance of strongly
PAS positive vessels in lesions of granuloma
annulare.
This study has failed to reveal any absolute
factor in the elements forming the lesions of
necrobiosis lipoidica, rheumatoid nodule or gran-
uloma annulare which will clearly indicate that
these are different processes rather than varia-
tions of the same process. Indeed, there appears
to be some support to the possibility that these
lesions have a similar pathogenesis, varying only
in degree and permanence of the tissue damage.
The preponderance of mucin in granuloma annu-
lare, its presence in an early lesion of necrobiosis
and in an area of questionable peripheral activity
in a rheumatoid nodule supports the possibility
that mucin represents an early and largely re-
versible tissue alteration which may progress to
actual neerobiosis in neerobiosis lipoidica (and
in some instances in granuloma annulare) and
to neerobiosis and often fibrosis in rheumatoid
nodule. The vascular changes, the deposition of
lipids and glycogen correlate fairly well with the
degree of damage evident in individual lesions.
In general, they will therefore be more evident
as would be expected in the more seriously
damaged tissues of neerobiosis lipoidica and
rheumatoid nodule.
CONCLUSIONS
1. Lesions of granuloma annulare, neerobiosis
lipoidica and rheumatoid nodule may show (1), a
morphologically similar pattern (2), the presence
of muein (3), the presence of hemosiderin (4),
lipid and glycogen deposits in foci of degenera-
tion (5), PAS positive diastase resistant staining
of degenerated areas (6), PAS positive diastase
resistant material involving the vessel walls and
deposited in the vessel lumens.
2. Geaerally, mucin is more commonly asso-
ciated with lesions of granuloma annulare.
3. Lipid, glyeogen and PAS positive diastase
resistant material are more prominent in necro-
biosis lipoidica and rheumatoid nodule.
4. Vascular changes as evidenced by morpho-
logic variation and the presence of PAS positive
diastase resistant material is most conspicuous
in rheumatoid nodule, is prominent in neero-
biosis lipoidica and is occasionally seen in granu-
loma annulare.
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DISCUSSION
DR. Lou's H. WINEE (Beverly Hills, Calif.):
I wish to compliment Drs. Wood and Beerman
for making practical use of the differentiating
tissue stains. We recently studied a group of
mucous gland cysts of the mouth, gelatinous
adenocarcinoma of the breast, diffuse myxedema,
nodular pretibial myxedema and alopecia mu-
cinosa and compared them by these stains. We
found that the mueins of the mucous glands of
the mouth, the mucous cysts of the mouth, and
the mucin of the gelatinous adenocarcinoma are
secretory in origin and stain very well with
periodic acid Sehiff, muci-carmine, and thionine
stains. These mucins were diastase resistant.
However, the mucoid substance in diffuse myx-
edema, nodular pretibial myxedema and alopecia
mueinosa did not take the positive periodic acid
Sehiff stain.
Now we separate mucins into two different
types, the secretory mueins and the degenerative
mueins. Secretory mucins stain with periodic
acid Sehiff stain, but the degenerative tissue
mueins, be they of ectodermal or mesodermal
origin do not stain with periodic acid Sehiff
stain.
Dr. Wood showed slides of granuloma annulare
and neerobiosis lipoidiea diabetieorum with
degenerated tissue in the center of the section.
Also staining positive were the connective tissue
fibers on the margins of the section. Could these
be degenerated tissues, the result of trauma
caused by excising the specimen?
DR. J. GRARAM SMITE, JR. (Miami, Florida).
I would like to congratulate Drs. Wood and
Beerman on this superb histoehemieal study.
Recently histoehemieal studies of extremities
amputated from diabetics with vascular com-
plications have shown small vessels containing
large amounts of PAS positive material. Dr.
Wood mentioned that normal appearing skin
from the lower extremities of a patient with
necrobiosis lipoidica was examined. I wondered
if it had been possible to confirm this finding of
PAS positive material in vessels in biopsy studies
from normal appearing skin in diabetics with
vascular complications.
DE. FRANCIS A. ELLIS (Baltimore, Md.): I
enjoyed very much this paper by Drs. Wood and
Beerman.
Just recently they started going over somewhat
the same problem at Hopkins but their study
has just been started. Most of the rheumatic
nodules have been sent to surgery. In a recent
histologic section from a ease of granuloma
annulare in which there was an extremely minute
amount of neerobiosis with a metachromatie
stain, they found many metaehromatie granules
in the area of neerobiosis and also a number of
mast cells. They certainly are going to be on the
lookout for these changes.
At a recent meeting in Charlottesville, a doc-
tor stated he had a patient with about 100 lesions
of granuloma annulare. Some of them were
clinically typical of neerobiosis. Another doctor
stated that he had a patient who had two lesions.
One on the anterior part of the foot was typical
of granuloma annulare and the other on the calf
of the leg was typical of neerobiosis lipoidiea.
The speaker considers them to be the same dis-
ease. The clinical and histopathologie picture
varies due to location, age, chemical findings,
etc.
I would also like to point out that sometimes
the tubereuloid architecture, especially in necro-
biosis, may throw one off and make one think of
tuberculosis or sarcoid. What was neerobiosis
called before 1932? Was it a seleroderma like
sareoid because of the sareoid like reaction
found? Certainly neerobiosis is not a new disease.
It was just given a new name.
DR. ALFRED HOLLANDRR (Springfield, Mass.):
I appreciate hearing this paper particularly
because Dr. Sheldon Sommers and I have been
using the newer histochemieal stains for several
years. We also found that granuloma annulare
showed relatively conspicuous staining of acid
mucopolysaceharides. We are at the present time
investigating various granulomas of skin. In a
previous histochemical study of cutaneous
leprosy utilizing Alcian blue and other stains we
observed a decrease of dermal neutral muco-
polysaccharides as a characteristic of leprous
granulomas and a lesser effect on acid muco-
polysaccharides of the skin. Histochemical
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studies may be of differential diagnostic impor-
tance in comparative studies of Boeck's sarcoid
and various forms of tuberculosis of the skin. We
found distinct staining of neutral mucopoly-
saccharides in Boeck's sarcoid whereas tubercu-
losis of the skin showed a decrease of neutral
mucopolysaccharides.
DR. HERBERT MEscoN (Boston, Mass.): I
would first like to ask Dr. Wood and Dr. Beerman
one question. Would they say that the diagnosis
of these three entities must be made on a clinical
basis with histologic confirmation, rather than
histologic resort to actual diagnosis?
DR. MARGARET GRAY' WOOD (in closing): We
could not in all cases objectively diagnose any
of these three dermatoses. By assigning relative
values to certain findings, we could in numerous
eases achieve a histologic diagnosis in agreement
with the clinical diagnosis without preceding
clinical information. We found muein in some
lesions of all three dermatoses. It was found in
greatest quantity in granuloma annulare.
Amounts of mucin comparable with those found
in granuloma annulare, were noted in a very early
case of neerobiosis lipoidiea and in a ease of
rheumatoid nodule which may have been
undergoing reactivation of the process. We did
not find glyeogen (diastase digestible, PAS posi-
tive material) in any great quantity, but we did
find diastase resistant, periodic acid Sehiff reac-
tive material in a number of lesions of all three
dermatoses.
As far as vessel changes are concerned, the
presence of PAS positive material in the vessels
was much more conspicuous, and a greater num-
ber of vessels were involved in necrobiosis lipoid-
ica. It was also seen in considerable quantity
in the vessels of rheumatoid nodule where the
vessels were often occluded with this PAS posi-
tive material. Occasionally, we saw similar stain-
ing of the vessel walls in granuloma annulare.
The control cases were all from the leg as we
thought the vessel changes might be associated
with stasis due to the dependent position of the
leg. In any number of instances, we found involve-
ment of one or two vessels or portions of vessels.
This was common, but in no single specimen was
it as conspicuous as in those of neerobiosis
lipoidica.
in response to Dr. Winer's question, we also
find considerable marginal and diffuse staining
with periodic acid Sehiff reagent in routine prepa-
rations. This can be cut down considerably if
sections are left for a longer period in the final
metabisulfite rinse to remove any excess leueo-
fuehsin. Sharp definition can be achieved using
fresh rinse and periods up to one half hour.
Dr. Mescon inquired as to how much weight
we assign to the clinical aspects in arriving at a
diagnosis. While in the experimental situation
we tried to arrive at a diagnosis without clinical
information, in practice we continue to place a
high value on any clinical information available.
